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LED LAMP APPARATUS 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] The present application is related to and incorpo 
rates by reference Japanese Patent Application No. 2003 
422820, Which Was ?led on Dec. 19, 2003. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates generally to light 
emitting diodes (LEDs), and speci?cally to an LED lamp 
apparatus that includes an LED as a light source for use in 
spot lighting illuminations in environments such as in the 
interior of a motor vehicle. 

[0003] LED lamps are becoming a more popular choice 
than conventional bulb lamps for use in many conventional 
illumination applications. This is because an LED lamp is 
suitable for use as a light source in spot light illumination 
because of its characteristic of being highly directional. This 
directional characteristic of the LED lamp is primarily 
controlled by a lens and/or a cover that changes a portion of 
the LED illumination. 

[0004] The directional characteristic of an LED lamp is 
suitable for obtaining a narroW illumination area. HoWever, 
because the directional characteristic creates a distinct 
boundary betWeen the illuminated area and the peripheral 
area (non-illuminated area), the LED lamp is not preferable 
for all applications. For example, for the purpose of both 
improving visibility and creating a relaxing atmosphere (or 
luxury atmosphere) in the vehicle interior, it is preferable to 
use an illumination pattern in Which the peripheral area of 
the illumination area is gradated. 

[0005] On the other hand, an LED lamp can be designed 
to emit light having a color that differs from the original 
color of the light emitted from the LED. This can be 
accomplished through the use of ?uorescent particles, Which 
are excited by light emitted from the LED, in the LED lens 
or in another location in proximity to the lens. In one version 
of this type of LED lamp, a White LED lamp may include a 
blue LED and a lens With yelloW or greenish yelloW ?uo 
rescent particles. By mixing the blue light emitted by the 
LED and the yelloW or greenish yelloW light output through 
the ?uorescent particles, the White LED lamp can emit a 
White light. HoWever, because of the difference of the 
emitting points betWeen the blue light (the position of the 
LED) and the yelloW or greenish yelloW light (the position 
of the ?uorescent materials), mixing the colors of these tWo 
sources thoroughly over the entire area being illuminated is 
dif?cult. As a result, yelloWish light is observed around the 
peripheral area of the illuminated area, thereby resulting in 
non-uniform color illumination. 

[0006] Other LED lamps have been designed to exhibit 
uniform color illumination. HoWever, such LED lamps 
typically exhibit non-uniform degrees of brightness. 

SUMMARY OF THE INVENTION 

[0007] The present invention overcomes the above-men 
tioned limitations by providing an LED lamp apparatus that 
includes an LED for emitting light and a light diffusing 
member located on a light emitting side of the LED. The 
light diffusing member is made of at least one light trans 
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mittable material and has a light diffusing ?nish at a periph 
eral portion of a light passing area of the LED. 

[0008] The present invention also provides another type of 
LED lamp apparatus that includes an LED for emitting light 
and a light diffusing member located on a light emitting side 
of the LED. The light diffusing member is made of at least 
one light transmittable material and has a light diffusing 
?nish at the center portion of a light passing area of the LED. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The accompanying ?gures, in Which like reference 
numerals refer to identical or functionally similar elements 
throughout the separate vieWs and Which, together With the 
detailed description beloW, are incorporated in and form part 
of the speci?cation, serve to further illustrate various 
embodiments and to explain various principles and advan 
tages all in accordance With the present invention. 

[0010] FIG. 1A is a top vieW shoWing an LED lamp 
apparatus according to one embodiment of the present 
invention; FIG. 1B is side vieW shoWing the same; and FIG. 
1C is cross section vieW through line A-A in FIG. 1A. 

[0011] FIG. 2A is a longitudinal sectional vieW shoWing 
a cap used With the LED lamp apparatus shoWn in FIGS. 
1A-1C; and FIG. 2B is a top vieW shoWing the same. 

[0012] FIG. 3A is a perspective vieW shoWing an LED 
lamp according to another embodiment of the present inven 
tion; and FIG. 3B is a top vieW shoWing the same. 

[0013] FIG. 4 is a cross section vieW of an LED lamp, 
apparatus according to yet another embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0014] Referring noW to the draWings in Which like ref 
erence numbers reference like parts, a light emitting diode 
(LED) lamp apparatus Will be described. Although the 
present invention Will be discussed Within the context of 
vehicle interior illumination, it should be appreciated by one 
skilled in the art that the LED lamp apparatus and method of 
manufacture is applicable for use in other vehicle locations 
as Well as other like or equivalent applications. 

[0015] Referring noW to FIGS. 1A, 1B and 1C, an LED 
lamp apparatus 1 according to a ?rst embodiment includes 
a housing 10, an LED lamp 20 and a cap 30. The housing 10 
is preferably made of an injection molded black plastic 
material and has a cylindrical protrusion 11 at one end. At 
the end of the cylindrical protrusion 11, an inside diameter 
of the cylindrical protrusion 11 gradually increases toWard 
the external direction. 

[0016] As shoWn in FIG. 1C, the LED lamp 20 is disposed 
in the cylindrical protrusion 11 of the housing 10. The LED 
lamp 20 is a lens type LED that emits an amber colored light. 
The cap 30 covers the opening of the housing 10 at the end 
of the cylindrical protrusion 11. 

[0017] Referring noW to FIGS. 2A and 2B, the cap 30 Will 
be described. The cap 30 is preferably made of silicon rubber 
and is U-shaped With an opening on a side that faces the 
LED lamp 20. HoWever, the actual shape and diameter of the 
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cap 30 may vary, as the cap 30 is designed to conform to the 
shape of the cylindrical protrusion 11 of the housing 10. 

[0018] As shoWn in FIG. 2A, the cap 30 includes a 
circularly shaped upper Wall portion 31 and a side Wall 
portion 32 that is formed continuously around the periphery 
of the upper Wall portion 31. The cap 30 has a blast ?nishing 
on both sides of the upper Wall portion 31. Speci?cally, the 
upper Wall portion 31 of the cap 30 is divided into plural 
areas, With each area being blast ?nished under the folloW 
ing conditions. 

[0019] AREA A: blast ?nishing A (blast degree; 
#100) 

[0020] AREA B: blast ?nishing B (blast degree; #50) 

[0021] AREA C: blast ?nishing C (blast degree; #80) 

[0022] AREA D: mirror ?nishing 

[0023] In the above mentioned LED lamp apparatus 1 
including the cap 30, light emitted from the LED lamp 20 is 
directed toWard the cap 30 through the opening of the 
cylindrical protrusion 11. The cylindrical protrusion 11 cuts 
some of the light emitted from the LED lamp 20 in accor 
dance With the shape of the opening of the cylindrical 
protrusion 11, and the light enters into the cap 30. The light 
is then diffused by a light diffusing member formed by the 
above discussed blast ?nishing of the cap 30 and depending 
upon the portion of the light diffusing member 30 through 
Which the light is emitted, and more speci?cally on the 
degree of blast ?nishing of that portion of the cap 30 through 
Which the light is diffused. As shoWn in FIGS. 2A and 2B, 
the light diffusing member includes a center portion 33 of 
the cap 30, a ?rst peripheral portion 34 of the cap 30 and a 
second peripheral portion 35 of the cap 30. Light is diffused 
by the light diffusing member (the center portion 33, the ?rst 
peripheral portion 34, the second peripheral portion 35) so 
that the degree of the brightness is diffused through the 
above portions of the cap 30 satisfy the folloWing relation 
ship: center light<?rst peripheral light<second peripheral 
light. 
[0024] The overall illumination of the LED lamp appara 
tus 1 is realiZed by a combination of the diffused light 
through the center portion 33, the ?rst peripheral portion 34 
and the second peripheral portions 35 of the cap 30. The 
peripheral area of illumination is primarily formed by light 
diffused through the ?rst peripheral portion 34 and the 
second peripheral portion 35 of the cap 30. The light through 
the ?rst and second peripheral portions 34, 35 of the cap 30 
is highly diffused. Therefore, the boundary betWeen the 
illuminated area and the non-illuminated area (the eXternal 
periphery of the illumination area) is not Well de?ned. More 
speci?cally, the LED lamp apparatus 1 dimly illuminates the 
peripheral boundary betWeen the illuminated area and the 
non-illuminated area. On the other hand, because the light 
emitted through the ?rst and second peripheral portions 34, 
35 of the cap 30 is highly diffused, this diffused light, When 
added to the light passing through the center portion 33 of 
the cap 30, results in a center portion of the area of 
illumination that has a high degree of brightness, or lumi 
nous intensity. 

[0025] As discussed above, the peripheral area of illumi 
nation of the LED lamp apparatus 1 is primarily de?ned by 
the light diffused through the ?rst and second peripheral 
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portions 34, 35 of the cap 30. The degree of the brightness 
diffused through the second peripheral portion 35 has a 
higher degree of the brightness than that of the light diffused 
through the ?rst peripheral portion 34. Because of the 
difference in the respective degree of the brightness, the 
illumination area of the LED lamp apparatus 1 gradually 
increases in the degree of the brightness from a peripheral 
area thereof toWard the center area thereof. This gradual 
increase in the degree of the brightness prevents a de?ned 
illumination area from occurring at the boundary betWeen 
the illuminated area and the non-illuminated area. 

[0026] In the present embodiment, the center portion 33 of 
the cap 30 is blast ?nished. Therefore, the light emitted 
through the center portion 33 of the cap 30 is also diffused, 
thereby equaliZing the center area of illumination With the 
peripheral illumination areas illuminated by light that is 
diffused by the ?rst and second peripheral portions 34, 35 of 
the cap 30. 

[0027] Each element of the present invention Will noW be 
described in detail. In the present invention, the LED lamp 
20 is used as a light source. The LED lamp 20 preferably 
includes a light emitting element packed in a resin material, 
such as a lens type LED or an SMD type (Surface Mounted 
Device) LED. The light emitting element has a speci?c color 
that is dependent upon by the materials used to form the 
element, and the color of the LED lamp 20 can be miXed. 
Therefore, more than one light emitting element, each of 
Which emits a different color, can be combined in the same 
LED package in order to obtain the miXed color. For 
eXample, a White color LED may be obtained by miXing the 
light of red, green and blue light emitting elements set in the 
same package. 

[0028] The White color of a White LED lamp 20 may be 
obtained by miXing the colors of the light emitting element, 
or by miXing ?uorescent light resulting from the excitation 
of ?uorescent particles by light emitted from the light 
emitting element. Therefore, a White LED lamp 20 may be 
formed, for eXample, by an LED lamp provided With a blue 
LED and a yelloW or greenish-yelloW ?uorescent light 
resulting from the ?uorescent material being eXcited by light 
emitted by the blue LED. The ?uorescent material can be 
applied not only internally Within the LED lamp apparatus 
1, but also in a light diffusing member 30 such as the cap 30 
in this embodiment, on a surface of the light diffusing 
member 30 and/or in a color changing layer disposed 
betWeen the LED and the light diffusing member 30. 

[0029] The ?uorescent particles may be of any type, such 
as, for eXample, organic or inorganic ?uorescent particles. 
The organic ?uorescent particles can emit a clear lumines 
cence. On the other hand, the inorganic ?uorescent particles 
can emit a matted luminescence. Various kinds of ?uores 
cent particles can be applied, such as particles capable of 
producing ?uorescent light of three primary colors; red, 
green, blue, and any other additive colors emitted from 
?uorescent particles. A plurality of the ?uorescent particles 
can be miXed to produce a ?uorescent light of a particular 
color, such as When red, green and blue ?uorescent particles 
are miXed to result in White ?uorescent light. 

[0030] A light diffusing member 30 is arranged on a light 
emitting side of the LED lamp 20. In order to receive 
substantially all of the light from the LED lamp 20, the light 
diffusing member 30 must be of suf?cient siZe to be arranged 



US 2005/0152127 A1 

over the light emitting side of the LED lamp 20. The light 
diffusing member 30 provides a light introducing surface 
that receives light from the LED lamp 20 and a light emitting 
surface that outwardly emits the introduced light. Typically, 
a planar light diffusing member is used, and the light 
introducing surface and the light emitting surface are pro 
vided on tWo or more of the planar surfaces of the planar 
light diffusing member. 
[0031] The light diffusing member 30 is made of a trans 
lucent material that is translucent relative to the LED light. 
HoWever, this translucence does not mean that the light 
diffusing member must emit light With no associated loss. In 
other Words, a translucent material that absorbs or blocks a 
part of the LED light may be used for the light diffusing 
member. Speci?cally, a light diffusing member that can emit 
more than 60%, and preferably more than 70%, and further 
preferably more than 80% of light introduced thereto, is 
preferably used. Preferably, the light diffusing member is 
made from a material such as silicon rubber, silicon resin, 
acrylic resin, polyethylene terephthalate (PET), polycarbon 
ate resin, epoXy resin, glass, or other like materials capable 
of exhibiting the above operating parameters. 

[0032] The light diffusing member includes a light diffus 
ing ?nish on at least one part of a light passing area. A 
non-diffusing part, Which does not include the light diffusing 
?nish, of the light diffusing member can be thinner than a 
diffusing part of the light diffusing member. The non 
diffusing part can be a through hole (opening). In this case, 
because the light passing through the non-diffusing part can 
emit outWardly Without a loss of brightness, the resulting 
illumination area has a higher associated degree of bright 
ness. 

[0033] The thickness of the light passing area of the light 
diffusing member may also be graduated. For eXample, in 
the case that the center of the light passing area includes the 
non-diffusing part, the thickness of the light diffusing mem 
ber is increased at a regular ratio from the center to the 
periphery. In this case, light passing through the light 
diffusing member is absorbed Well at the periphery of the 
light diffusing member. As a result, the light passing through 
the light diffusing member has an associated area of illumi 
nation With a center that is brighter than the periphery, and 
a boundary betWeen the area of illumination and a non 
illuminated area that becomes non-distinct, or in other Words 
less de?ned. In addition, the rate of thickness of the light 
diffusing member is not alWays constant. 

[0034] The light diffusing ?nish may be formed on either 
the light introducing surface or the light emitting surface of 
the light diffusing member. Alternatively, the light diffusing 
?nish can be applied to both the light introducing surface 
and the light emitting surface. Although the light diffusing 
?nish is not speci?cally limited to a particular type of ?nish, 
it can be formed by, for eXample, blast ?nishing (forming a 
plurality of minute conveXo concaves), printing or painting 
an ink including a light diffusing agent, or adhering a light 
diffusing ?lm or sticker on the light diffusing member. A 
mold having a blast ?nish in a predetermined area can be 
used to form the light diffusing member including the light 
diffusing ?nish. Hereinafter, such methods for forming the 
light diffusing ?nish Will be referred to generally as forming 
a light diffusing ?nish by blast ?nishing. 
[0035] In the case of making the light diffusing ?nish by 
a surface treating process, the light diffusing level can be 

Jul. 14, 2005 

controlled by changing the particle siZe of the abrasive or the 
processing time. On the other hand, in the case of the light 
diffusing ?nish by painting ink including a light diffusing 
agent, the light diffusing level can be controlled by changing 
the kind, the particle siZe, and the concentration of the light 
diffusing agent. 

[0036] In the present invention, the applicable light dif 
fusing ?nish is not limited to treating the surface of the light 
diffusing member. A light diffusing agent, such as an agent 
formed from titanium or silica particles, can be added into 
the predetermined area of the light diffusing member in 
order to diffuse the light from the LED lamp 20. 

[0037] By adding coloring matter or ?uorescent particles 
into the light diffusing member, the light diffusing member 
can cause a color conversion of the light emitted from the 
LED lamp 20. A pigment or a dye can be utiliZed as the 
coloring matter. Both organic and/or inorganic ?uorescent 
particles can be added into the light diffusing member. Many 
kinds of color conversion material that are capable of 
converting the color of the LED light can also be applied to 
the light diffusing member. A light diffusing member that 
contains different kinds of color converging materials can be 
utiliZed With the LED lamp apparatus 1. Thus, adequate 
color of illumination for any purpose can be obtained. 

[0038] The light diffusing member may encapsulate the 
LED lamp 20. In other Words, the LED lamp 20 may be 
disposed in the light diffusing member. In concrete terms, a 
resin seal can be used as the light diffusing member. For 
eXample, a lens (the resin seal member) of a lens-type LED 
lamp apparatus may be used as the light diffusing member 
When the lens includes a light diffusing ?nish. In such a case, 
because an additional diffusing member is not needed, the 
LED lamp apparatus is simpli?ed and the siZe of the LED 
lamp apparatus can also be reduced. 

[0039] FIGS. 3A and 3B shoW an LED lamp apparatus 2 
of another embodiment of the present invention. The LED 
lamp apparatus 2 includes a White LED that emits White light 
that is formed by miXing blue light from a blue LED and 
?uorescent light emitted from a ?uorescent material (yelloW 
or greenish-yelloW) that is eXcited by light from the blue 
LED. As shoWn in FIG. 3A, the peripheral surface area 
portion of a lens 50, through Which light from the LED or 
the ?uorescent material passes, includes a surface formed by 
blast ?nishing. The condition of the blast ?nishing differs 
based on the distance of the particular portion of the surface 
from the top of the lens 50. For eXample, a ?rst peripheral 
portion 52 is nearer to the top of the lens 50 than a second 
peripheral portion 53. To be more precise, the blast ?nishing 
C of the above mentioned embodiment is applied to the ?rst 
peripheral portion 52, and the blast ?nishing B is applied to 
the second peripheral portion 53. 

[0040] Still referring to FIGS. 3A-3B, the peripheral area 
of illumination is primarily formed by light that is emitted 
through the ?rst and second peripheral portions 52, 53, 
Which form the light diffusing member of second embodi 
ment, of the lens 50. The light that is emitted through the ?rst 
and second peripheral portions 52, 53 of the lens 50 is 
diffused by the blast ?nished surface of the lens 50 When the 
light emits toWard the outside of the LED lamp apparatus 2. 
Therefore, the peripheral area of illumination of the LED 
lamp apparatus 2 is formed by the highly diffused light. As 
a result, the peripheral area of illumination becomes less 
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visible relative to the center area of illumination. Thus, the 
LED lamp apparatus 2 provides a blurred area of illumina 
tion at the peripheral area (the boundary betWeen the illu 
mination area and the non-illumination area). By the above 
mentioned diffusion effect, the mixing of the light from the 
LED and the ?uorescent light is effected at the peripheral 
area of illumination. As a result, the color of the peripheral 
area of illumination is mixed Well. 

[0041] On the other hand, because light through the 
peripheral portion of the lens 50 is strongly diffused, some 
of the diffused light is added to the light that passes through 
the center portion of the lens 50. As a result, the brightness 
of the center area of illumination is increased. 

[0042] As in the ?rst embodiment, the peripheral area of 
illumination formed by the LED lamp apparatus 2 is prima 
rily formed With the light diffused through the peripheral 
portions 52, 53 of the lens 50. The degree of the brightness 
diffused at the ?rst peripheral portion 52 is stronger than that 
of the light diffused at the second peripheral portion 53 
because the light at the second peripheral portion 53 is 
strongly diffused. Because of the difference in diffusion, the 
area of illumination of the LED lamp apparatus 2 gradually 
brightens from the center area toWard the peripheral area, 
and thereby eliminates formation of a Well-de?ned boundary 
betWeen the illumination area and the non-illumination area. 

[0043] FIG. 4 shoWs a third embodiment of the present 
invention. This embodiment is an LED lamp apparatus 3 that 
combines an SMD type LED 60 and a lens 70. The lens 70 
covers the light emitting side of the LED 60. The LED 60 
includes a blue LED 61 surrounded by a boWl-shaped 
re?ector 62. A seal resin material 63 containing ?uorescent 
particles that emit a yelloW or greenish-yelloW color ?uo 
rescence ?lls a space de?ned by the re?ector 62 and there 
fore encapsulates the LED 60. The LED 60 emits a White 
light as a result of the mixture of the light emitted by the blue 
LED 61 and the greenish-yelloW light emitted by the ?uo 
rescent particles When the particles are excited by the light 
emitted from the blue LED 61. 

[0044] The lens 70 is preferably made of acrylic resin and 
includes a converging lens portion 71 at an area through 
Which the light of the LED 60 passes. A peripheral surface 
72 of the converging lens portion 71 includes a blast 
?nishing. To be more precise, the blast ?nishing C of the 
above mentioned embodiment is applied to the peripheral 
surface 72. Therefore, the light diffusing member of the third 
embodiment is formed by the peripheral surface 72 
(Although one skilled in the art Will appreciate that ?uores 
cent material 63 is also the light diffusing member). 

[0045] As the above mentioned structure of the LED lamp 
apparatus 3, light from the LED 60 emits outWardly through 
the converging lens portion 71 and is focused When it is 
converged by the converging lens portion 71. The peripheral 
area of the illumination mainly includes light that passes 
through the peripheral surface 72 of the converging lens 
portion 71. Therefore, the peripheral area of illumination of 
the LED lamp apparatus 3 includes the highly diffused light. 
As a result, the peripheral area of illumination of the LED 
lamp apparatus 3 is less bright relative to the central area of 
illumination. 

[0046] Thus, the LED lamp apparatus 3 provides the 
blurred illumination at the boundary betWeen the illumina 
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tion area and the non-illumination area. By the above 
mentioned diffusion effect, the light from the LED 60 and 
the ?uorescent light is mixed at the peripheral area of 
illumination. As a result, the color of the peripheral area of 
the illumination is mixed Well. 

[0047] On the other hand, because the light emitted 
through the peripheral portion 72 of the lens 70 is highly 
diffused, a portion of the diffused light is added to the light 
that passes through the converging lens portion 71 toWard 
the outside. As a result, the brightness of the center area of 
the illumination is strengthened. 

[0048] The peripheral portion 72 of the converging lens 
portion 71 of the LED lamp apparatus 3 is blast ?nished in 
an even manner. As in the above mentioned ?rst and second 
embodiments, as the peripheral portion 72 is divided based 
on the distance from the top of the converging lens 71, the 
intensity of the blast ?nishing may gradually increase from 
the area that is closest to the top of the converging lens 
portion 71 toWard the area that is farthest from the top of the 
converging lens portion 71. In this construction, there is no 
Well-de?ned change in the brilliance at the boundary 
betWeen the light emitted through the center of the converg 
ing lens portion 71 (primarily the center of the illumination 
area) and light emitted through the peripheral portion 72 of 
the converging lens portion 71 (primarily the periphery of 
the illumination area). Thus, the boundary betWeen the tWo 
types of emitted light is not visible. 

[0049] Furthermore, instead of blast ?nishing the outer 
surface of the lens 70 (light emitting surface), the inner 
surface of the lens 70 (light introducing surface) may also be 
blast ?nished. In order to diffuse the light passing through 
the center of the converging lens portion 71, the outer and/or 
inner surface of the converging lens portion 71 may be blast 
?nished. Moreover, blast ?nishing is also applicable at lens 
locations other than the converging lens portion 71. 

[0050] The disclosure is intended to explain hoW to fash 
ion and use various embodiments in accordance With the 
invention rather than to limit the true, intended and fair 
scope and spirit thereof. The foregoing description is not 
intended to be exhaustive or to limit the invention to the 
precise form disclosed. Modi?cations or variations are pos 
sible in light of the above teachings. The embodiments Were 
chosen and described to provide the best illustration of the 
principles of the invention and its practical application, and 
to enable one of ordinary skill in the art to utiliZe the 
invention in various embodiments and With various modi 
?cations as are suited to the particular use contemplated. All 
such modi?cations and variations are Within the scope of the 
invention as determined by the appended claims, as may be 
amended during the pendency of this application, and all 
equivalents thereof, When interpreted in accordance With the 
breadth to Which they are fairly, legally, and equitably 
entitled. 

1. Alight emitting diode (LED) lamp apparatus, compris 
ing: 

an LED; 

a light diffusing member formed from a light transmitting 
material and positioned at a emission side of the LED, 
the light diffusing member having a light diffusing 
?nish at a peripheral portion thereof to diffuse light that 
is emitted from the LED and that passes therethrough. 
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2. The LED lamp apparatus according to claim 1, wherein 
an intensity of light diffusing ?nish is gradually increased in 
a direction from a center toWard an outer edge of the 
peripheral portion of the light diffusing member. 

3. The LED lamp apparatus according to claim 1, Wherein 
the light diffusing ?nish comprises a plurality of minute 
conveXo concaves formed on one surface of the light dif 
fusing member. 

4. The LED lamp apparatus according to claim 1, Wherein 
the light diffusing member includes a center portion having 
the light diffusing ?nish of Which an intensity of diffusion is 
loWer than that of the peripheral portion. 

5. The LED lamp apparatus according to claim 1, Wherein 
the light diffusing member includes a color changing mate 
rial for changing a color of light that passes therethrough. 

6. The LED lamp apparatus according to claim 1, Wherein 
the light diffusing member encapsulates the LED. 

7. The LED lamp apparatus according to claim 1, Wherein 
a luminescent material is disposed at a position through 
Which the light emitted from the LED passes. 

8. The LED lamp apparatus according to claim 7, Wherein 
the LED emits a blue light and the luminescent material 
emits yelloW or greenish yelloW color ?uorescence When the 
luminescent material is eXcited by the light emitted from the 
LED. 

9. The LED lamp apparatus according to claim 7, Wherein 
the LED emits an ultraviolet light and the luminescent 
material is excited by the ultraviolet light. 

10. The LED lamp apparatus according to claim 1, further 
comprising: 

a non-diffusing portion disposed at a center portion of the 
diffusing member and comprising an opening in the 
non-diffusing portion. 
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11. The LED lamp apparatus according to claim 1, 
Wherein the light diffusing member includes a light diffusing 
layer disposed on its surface. 

12. The LED lamp apparatus according to claim 1, 
Wherein a thickness of the light diffusing member gradually 
increases toWard an outer edge of the peripheral portion. 

13. The LED lamp apparatus according to claim 1, further 
comprising: 

a cover disposed at the emission side of the LED and 
having an opening that cuts the light emitted from the 
peripheral portion of the LED, 

Wherein the light diffusing member covers the opening. 
14. The LED lamp apparatus according to claim 1, 

Wherein the LED is encapsulated by the light diffusing 
member. 

15. A light emitting diode (LED) lamp apparatus, com 
prising: 

an LED; 

a light diffusing member formed of a light transmitting 
material and facing an emission side of the LED, the 
light diffusing member having a light diffusing ?nish at 
a center portion thereof through Which light from the 
LED passes. 

16. The LED lamp apparatus according to claim 16, 
Wherein 

an intensity of the light diffusing ?nish is gradually 
increased toWard a peripheral portion of the light 
diffusing member. 

* * * * * 


